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Crystals of Xe,F,'AsF,~ are pale yellow green. The crystalline

2’3 6
modlflcatlon which 'is stable at room temperature is monoclinic w1th a=
- 15, 443(10) ‘b = 8.678(5), c = 20. 888(15) A g = 90.13(6)°, V ;_: 2799.3 A3,
Z=12,d. =3.62 gem 3, The structure was refined in space groupVEZ/a
using three-dimensional'Zr—filtered Mo la X-ray data. With anisotropic
temperature factors for all atoms a f1nal convent10na1 R factor of 0. 048
was obtalned for 1024 1ndependent reflections for which I > 33(1) The \
structure indicates the salt formulation [Xe ][AsF 1.  The structure
analy51s has not revealed any significant differences between the two
crystallographlcally non- equlvalent representatlves of each ion in the
asymmetrlc unit. The [AsF "] species are roughly octahedral the 6 As-F
dlstances belng in the range 1.56(3) to 1. 70(3) A and the c1s F-As- F bond
angles in the range 83(2) to 95(2)°. The average As-F distance is 1. 63(4) A
The cation is V shaped [F -Xe-F-Xe- F] and is planar and: symmetrlcal about
the bridging F atom. The average of the term1nal Xe-F distances is 1.90(2) K,
the average bridging distance is 2.14(2) A and the F(terninal)-Xe-F(bridge) ;

angle is not significantly different from 180°. The average bridge Xe-F-Xe
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-angle is 150,2(8)°. Bonding in the cation can be represented by a reson-
ance hybrld of the canomcal forms (F- Xe) F (Xe- F) , F Xe- F) Xe- F)
and (F- Xe) (F- Xe) F, w1th the first form dominant.

Crystals of [XeF ][AsF "] are colorless. The unit cell is mono-
Acli:mc with a = 5.886(3), g = 16.564(10), ¢ = 8.051(4) A 8 = 91.57(3)°,

02

V=784.6 A7, Z =4, d = 3.51 gcm':S The structure was refmed in

space group P2 /c usmg three- dnnensmnal graphite monochromatlzed MoKa

X -ray data. With amsotroplc temperature factors o
for a]l atoms a final conventwnal R factor was obtained of 0. 12

for 925 1ndenenden1: reflections for which I2 a(I) The asynme,tr\]c.
structural unit contains one )(eF5 arid one AsF6 . Each cation makes
F-bridging contacts to two anions (and y_lge_ ﬂs}_) to define 'O(GFSASF6)2'
centrosymmetric rings. Thus each cation is associatéd with one anion \'ia
a single F-bridge contact and with the other ahibn»ﬁa a double F-—}/)ri_dge -
ebntect. ‘These three bridging fluorine atom contacts with the cation are .
arranged approximately synmetrieally about the pSeudo-four-fold axis ef the
XeFS+ and below its basal plane. The.Xer has approximately C4 symmetry,
with the Xe F axial dlstance =], 78(2) the average Xe-F equatorlal dis-
‘tance = 1.83(2) A and the average F(axial)-Xe-F(equatorial) angle = 80(1)°
The A5F6 is somewhat dlstorted from Oh symmetry with bond lengths in the
range 1.76(2) - 1 65(2) A The average As-F dlstance is 1.72(3) A The

: coord1nat1on of the cation is 51m11ar to that observed in the [)(eF5 ]2[PdF62-]

structurel .



- Complexes of XeF, with Ast were first reported by Bartlett and his
coworkersz.' Initially they did not recognize that the 1:1 compound

)(er-AsF5 readily loses AsF5 according to the equation:

’z(XeFZ-A‘sFS) + 2XeF ASF + ASF

2 5
and it was not until the crystal structure determination, reported in

- detailvin’this paper, was carried out that the compound first identified?®

- . with the composition XeF2 AsF5 was recognized as the salt XeZF3 AsF6 .

2b

Although the compound Xer-AsFS has been established™ and is thought to

be XéF+AsF6_, crystallographic data to sqpport that formulation is still

lacking. Other XeFs "ME,” 2C but the ASE”

salt remains the only one for which a structure determination is available.

salts were made subsequently

Complexes of»X.eF6 with F acceptors were discovered in three separate

~1aboratorie53’4’5. ‘The 1:1 complexes with Ast and BF3 were formulated

on the basis of infrared evidenoe, by Bartlett EE[§1-4"'35 XeF5+'sa1fs,
Although the crystal structure determination of [Xer+][PtF6'] (ref. 6)
“and its relative [XeF5+]{RuF6'] (ref. 7) gave fimm structural support for
the,vibrational justification8 for'[XeF5+]tAsF6"], it was clear from the
powder‘dataithat this salt was not isostructurallwith its transition-metal
analogues XePS MF (M = Ru, Rh Os, Ir, Pt), in which serles an 1sostructural
relationship was ass_ured7 It is usual for crystal structures of AsF6

salts to differ from those adopted by Sb and tran91tlon metal analog,ueeQ

It appeared probable that the coordlnatlon of the XeFS species in XeFS A5F6-
would d1ffe; from.that observed in XeF¢ *PtE." and XeF5 RuFﬁ-. Moreover,

6
although the vibrational data provided strong qichmstantial evidence for
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the salt formulation, firmer evidence was desirable.
The formulation of the )(eF6 AsF complex became a matter of greater

interest when Bartlett and Sladky demonstrated10

that )(eF4 was a poorer
’fluorlde donor than XeF, and would not form a complex with AsF¢ under

ordmary temperatures and pressures.

EXPERIMENTAL

‘The 2:1 )(er-AsF5 complex was prepared as’ premously descrlbedzc
Crystals of the compound (vwhich is rapidly. decomposed by water) were grown
by sub11mat10n under nltrogen (at ~.1 atm) in sealed dry, quartz X- ray
caplllarles usmg the focused beam of a mcroscope lamp to heat the source
material:’ The 1:1 XeF6-AsF complex was prepared and smgle crystals were
~ grown as descrlbed by Bartlett and Wechsberg8
%M%- The selected crystal of FgAsXe, (ol wt 508.5) was an - |
approximate parallelepiped of approximate dimensions 0.1 x 0,07 x 0.05
mm, the long edge being parallel with b and the other edges with [101]and
[101] Precess1on and Welssenberg photographs establlshed the lattlce
to be monoclmlc and cell param_eters were obtained ‘from high angle measure-
 ments on an XRDS diffractometer: a = 15.443(10), b - 8.678(5), c =

. -] .
20.888(15) A, § = 90.13(6)°, V =27%9.3 83,2 =12, d_ = 3.62 gan™>.

" Observed reflections obeyed the relatlonshlps hk _g,_. “h+k+ ,_Q_ = 2n and

~hO04: h+ _J_L_ =2n,h=2n"(Q8 = 2n) and mdlcated‘ the space group to be -

either 12/a or Ia' (The space glroups IZ/a and Ia are unconventmnal repre- :

sentatlves of C2/c and Ce, respectwely, which are the groups listed in
11 3

International Tables : )
The selected crystal of F)jAsXe (mol wt 415.2) was a plate of approxi-

mate dimensions 0.28 x 0.16 x 0.04 mm which was bounded by (001), (010),




(To1), (TDT) and the capillary wall. The b axis was normal

to the plate and approximately parallel to the axis of the

capillary. Precession photographs established mohdc]inic symmetry

and the systematic absences h 0 &: L # 2n; O0kO: k # 2n, indicated, unlquely-
the 'space group P21/c (No. 14) . Least-squares reflnement of data from
carefully centered high angle reflections gave: §;= 5.886(3), b = 16.564(10),

. ° o : -
= 8.051(4) A, B = 91.564(35)°, V = 784.6 A>, 7 = 4, d_ = 3.51 gem 3,

9x

BQJL leasurements

FoAs¥e,. - Diffraction data were collected at room temperature (24.5 x
1.5°) using Zr-filtered Mo Ko radiation, A = O 7107 A with a manually
operated single-crystal orienter on a G.E. dlffractometer. The crystal
was mounted with the b axis bara]]e] to tﬁe ¢ axis of the orienter.
Intensity measurements were made by the stationary-crystal stationary-

counter technique, using a take off angleof 4° and 10 second counts.

Backgrounds (also for 10 seconds) were méasured at 26 * 1° for reflections
up to 30° and at 26 + 1.5° beyond this point. Backgrounds were

large At small diffraction angles the background depended markedly upon 2§
and 1t was found to be more reliable, forksuch data, to

obtain the background value from an empirical plot of background depen-
dence on Zé. Data for 1519 ihdependent reflections were obtained, in the
range 26 < 45. Of these, .1024 met the criterion I > 30(I). Several

standard reflectlon% were used to monitor the experiment at app10x1mate]y

3 hour perlods du11ng the data collection. The standards showed no signi-
flcant change in the course of data collection.

Correction for absorptlon (u =112 an” ) was made by the analytical

method of DeMeulenacr and lonmJIZ using a program developed by Templeton

-1

13
and Templeton . The u%ual corroctionQ were made for Lorentz and



-6-

polarization effects and for anomalous diSpersién;.

£11XeAs.- Diffraction data were collected af TOOm temperature
(23 + 1°) on a Picker/Nuclear, four-circle diffractométer. Intensity
data were collected with a 6-26 s¢an_technique with Mo Ko radia-?
tion, mondchromatized with a graphite monochromator (26 =12.02°). A
base w1dth for the scan of 1.1° was used, which was centered on the predlcted
ht)gbl position and was augmented on the high 26 side to allow for the
al-azséparation. Each peak was scanned at a speéd of 1°/min and background
measurqments'were counted for 10 seconds at each end of the scan. Attenua-
tors were automatically inserted in the diffracted beam when the count rate}
exceeded 10,000 cps. .Reflections were collected-in the hemisphere +k, 2k,
t for 20 = 0-50° (sin6/x = 0.596). Three reflecfions were monitored

peribdically during the data collection and showed anisotropic deteriora-

tion from 43 and 63% of their original values. The data were corrected

for‘thiS-decay with a‘single (average value) ‘function A total of 1382
1ndependent data were recorded of wh1ch 925 had I > o(I).

Because of the high X-ray absorption (X =90.8 cm 1) and the large size

and irregular shape of the crystal, an absorpt1on correction was made by

numerical 1ntegrat1on. The correction varied by a factor 2.5 between extremes.

Standard deviations of the intensities were calculated by o(I) = (oZ(Iave) +

I )1/2, where q (here = 0.11) is a factor introducéd to reduce the weights

_given to intense reflections, and ¢(I

ave) Was calculated from counting

statistics or from the deviation of the individual reflections from the
average, whichever was larger. Lorentz and polarization factors were then
applied. For both structures atomic scattering factors for neutral F, Xe

14

and As given by Doyle and Turner " and the values of the dispersion correc-

' tions, for Xe and As, of Cromer and Libermau15 were used. Calculations

were performed on our CDC 6600 and CDC 7600 computers16
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STRUCTURE DETERMINATIONS
FyAsXe,.- At the outset, the composition of the material was thought to

be F7Asxe,'§;was assumed to be 16 and the space group was assumed to be I2/a.

Study of the'Patterson function revealed four sets of heavy etoms, each in
the general position 8f. There was, however, some'uncertainty as to which
of xeﬁoﬁ and arsenic should be assigned to the positions. Least-squares
refihement, with all four eight-feldvsets of heavy atoms assigned as xenon,
proceeded to a conventional R factor of 0.24. The relative magnitudes of
the thermal parameters indicated one of the atoms to be arSenic and a |
Fourier analysis revealed an additional heavy atom on the 2 fold axis (1n
4d), the peak helght of which indicated it to be arsenlc The Fourier
analysis also showed 14 independent sites appropriate for F atoms. Full-
matrix least-squares refinement, with all atoms assigned-anisetropic thermal
parameters resulted in a conventional R factor of 0.048 for 1024 indepen-
dent non-zero deta (I > 30(I)), with R (including zero weight data) =

0.091 for 1735 data. The Qeighted R factor (R,)) = 0.070. The g factor
used was 0.08. The standard deviation of an observation of unit weight

was 1.36. A difference Fourier revealed a numbefjof small peaks (generally
close to the heavy atom locations) all of which were < 0.65¢ ﬂf? The atomic
pafameters from the last refinement are given in Table I. The observed |
structure factors, standard dev1at10ns and differences are given 1n the

mlcrofllm version of the paper in Table II. 17

#



~ peaks were 2 e/R3 or less.
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This analysis therefore estqbliShed that the unit cell contained 24
Xe, 12 As and 108 F and thus revealed the composition of the complex to be
ZXeFZ«Ast;'not XeF2~AsF5. ) |
F..AsXe.- Zachariasen's cri.terion18 of 18 A3 per fluorine atom indicated

4/\11(\/\/\/\4

that the number of formula units in the unit cell should be 4.

 The three-dimensional Patterson function revealed the positions of
the two heavy atoms in the asymmetric unit (each in general pogition de).
Four cycles of least-squares refinement, with the atoms assignéd isotropic
thermal pafameters brought the conventional B_féctér to 0.29. ‘A subse-
quent electron density map revealed 11 additional mﬁjor peaks which were
designated as_fluorine;Six of these were in an octahedral relationship to
the As atom and five were in a square pyramidal arrangement about the xenon
atom. Least-squares refinement proceeded initialiy'with the thermal
parémeters isotropic for the F atoms and anisotropic for Xe and As; then
all atoms were allowed aniSbtropic thermal parameters. An analysis of the
weighted Af's showed that the intense reflections had been given too much
weight in the refinements, and that the paramefer g in the standard devia-
tion of anvintensity needed adjustment. Values 6f g from 0.05 to 0.20 were
tried, and q = 0.11 was chosen as best. Zero weight was assigned when
FZ < o(Fz). - The final refinement yielded a coﬁyéntional R factor of 0.12

for 925 reflections; including zero weighted refléctions‘g = 0.14. The

-weighted R factor (Rz) =0.13. The standard deviation of an observation

of unit weight was 1.57. The shifts of all parameters were less than 2%
of their estimated standard deviations. The final difference map showed
smearing of electron density, about the Xe and As atoms, in the b

direction; the peak heights were 7 e/R3 near Xe and 4 e/ﬂ3 near As. . Other



‘These peaks and the high value chésen for q probably arise because of the
pronounced intensity decay noted during data collection.

The atomic éoordinates and thermal‘paramefers are given in Table III
and the structure factors, their standard deviations and final differences

are given in Table»IV17.

DESCRIBTIONS OF THE STRUCTURES
The atomic arrangements in the two structures are compatible with
‘ ' : . + - + -
the salt formulatlons_XezF3 AsF6 and XeF5 AsF6 .
,XQZEStA§E6'.- The stereoscopic view given as Figure 1 shows the arrange-

19

ment of the Xe,F and AsF6 ions within the unit cell There are two

2°3

crystallographlcally non-equivalent ions of each‘type. The dimensions
of the ions are detailed in Table V. The Xe2 3+ ions are planar V shaped
spec1es and the two crystallographically distinct forms are not signifi-
cantly different from one another. Each cation F-Xe-F-Xe-F is symmetrical
about the bridging fluorine atom, the averaged Xe-F-Xe angle béing.150.2(8)°
and each F—Xe-F_;omponent is essentially linear. The Ferminal Xe-F inter-
atomic distances average to 1.90(3) X whereas the bridging Xe-F distances
average tQ>2.14(3) R. Figure 2 represents‘the aﬁeraged cation. |

The interaction of the cations, one with another, as may be seen from
- Figure 1, generates a three dimensional network within the cavities of
which the AsF6; ions are held. The network is a result of two short con-
tacts of ~3.0 R each, invblving interaction of the bridging F atom of
onc cation with one terminal fluorine atom dn each of twb other cations.
Thus each bridging'F atom of each cation is coofdinated to 2 XeF groups,

-] .
at 2.14 A, to define the cation, and two other F atoms (of two other cations)
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at - 3.0 A'to define the network. The plane, defined by the bridging F
atém and the two close terminal F atoms at ~ 3.0 X, is perpendicular to

the planerdéfined by the cation containing the bridging F atom. The close
atomic contaéts of the bridging F atom are detailed in Table VI. Note that
‘the alignment, of the bridging F‘atom, to the Xe¥F groups at 2.14 R.and,
with Jach of the F-Xe groups at 3.0 R is essentially linear. The arrange-
ment OT the two Xe atoms and the two F atoms about each brldglng F atom

can be viewed as grossly distorted tetrahedral. The next nearest atoms to
the bridging F atom are F ligands of A5F6-'ions, which are at distances of
3.4 X or greater.

The depértures‘of the anions in Xe2F3+AsF6- from octahedral symmetry
are not statistically significant. Indeed the Raman spectrum of XeZF3 AsF6
'indicatesz the anion to be close to the octahedral ideal whereas the
spectrum of XeFS AsF6 (refs. 8 and 20) sgggests a more distorted anion.
,%&EES 6556- - The atomlc arrangement revealed by the structure analysis
shows XeF and AsF, groups which make close contacts to define the
(XeFSAsF6)2 rings shown in Figure 3. These rings have a form which is

almost identical to that of the rings in the (XeFS)ZPdF6 structure’.

In
this unit each Xer group makes bridging contacts to two ASFﬁvgroups, via
one F-ligandvon one‘AsF6 group and two Ffliéands §f the other. Three F-
ligands (in cis rélationship to one another) of each A5F6 group each have
bridging interaction with xenon. The intraionic distances and angles are
listed in Table VII,

The XeF5 group has essLntlally the same shape and size as the XeFS
~group in XeFSPtF (ref 6) keFSRuF6 (ref. 7), (XeF )ZPdF6 (ref. 1) and

in crystall:ne XeF6 (ref. 21) and as in those cases is consistent w1th
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designation as XeF5+ (see ref. 1). The A5F6:group,a1though distorted
somewhat from the ideal octahedral symmetry of AsF6-, is nevertheless close
enoughvin size and shape to be so designated. The average As-F distance

is 1.72 A with an.average deviation of 0.03 R.' This is larger than the
value for thelXestfAsFé' case in which As-F = 1.63 A with an average
deviation of 0.04 R. Evidentaly there is appreciable librational motion

of'the AsFG- species in the Xe2F3+AsF6- as indicatéd by the riding-motion- -

=]
corrected As-F distances in this salt, which average to 1.74 A with an

. o - .
average deviation of 0.03 A. In XeF;AsF6 the As-F distance,corrected

for libration is 1.74 with an average deviation of 0.02.

DISCUSSION

LA A VAV ViaVaVia VeV V)

- These structures cdnfirm that both xengn difluoride and xenon hexa—
fluoride donate fluoride ion to generate the AsF6;"ion. The discovery
that Xer and XeF6 each form complexes with AsFS; but that XeF4 does not,
was made by Bartlett and Sladkylo and they exploited this finding to effect
a chemical purification of XeF,. With AsF, XeF, forms not only Xe2F3+

AsFé- but also a 1:1 complex, which is presumably XeF+AsF6 (ref. 2) and

XeFg forms.XeF5+AsF6' and'Xe2F11+AsE6- (refs. 8 and 10), whereas XeF,
does not form any complex under normal conditions of temperature and
pressure. Evidently XeF , as Bartlett and Sladky had supposed, must be
an inferior F  donor compared with either XeF, or XeFg.  Only SbF¢ (which
'is the best F acceptor) forms XeF3+ salts®2+23 yith XéF4.

It is not, at first sight, surprising that.XeF4 is less effective than
ker as a fluoride ion donor, since the greater positive charge24 on the

xenon atom in XeF4, relative to that for the'Xer case, is anticipated to
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contribute to a greéter ionization energy [AH, XeF - (Xelf}‘(_l)+ + F] for
XeF4. ‘Moreover, the greater size of the XeF3+ ion relative to XeF+, also
renders th¢ XeF, ionization less favorable than for XeF,. However,
Berkowitz and his coworkers have determined?’ the ionization enthalpies

for the xenon fluorides and althqﬁgh the XeF4 ioﬁization enthalpy is greater

than for XeFZ, it is only slightly so, the values being XeF,, 9.66 and

XeFZ,‘9.4S eV. Presumably the ionization of XeF4_is aided by a steric
factor. If all non-bonding xenon electrcn pairé'are visualized as being
sterically active (which assumption ié in accord with the observed
stereochemistryzs), Xer is a 5-coordinate, trigonal bipyramidal molecule
and its simple ion XeF" is pseudo-tetrahedral. Xenon tetrafluoride is

more crowded than XeFZ, since it is pseudo-octahedral. hence conversion to

23

the trigonal bipyramidal XeF3+ cation™", may offer a more significant

reduction in the ligand non?bOnding pair repulsions than in the Xer/XcF+

case.

The»chemical-evidencelo’s'and the data25 of Berkowitz and his co--

+

workers, [AH, (XeFg + XeFc + F') = 9.24 eV] confirm that XeFg is the best

fluoride ion donor of the xenon fluorides. In xenon hexafluoride, the

!

ligand and non—boﬁding pair crowding is presumably much more severe than
in the XeP4 case. The seven coordinate molecu1e26’generates a pseudo-
octahedral cation on iQniﬁation. The evident steric activity of thé non-
bonding xenon valence égeCtron pair in XeF5+AsF6' again conforms to the

- pseudo-octahedral model, és Figures 3 and 4 demonstrate27. There is,-
presumably, an appreciable decrease in the Coordinatién sphere interactions
accompanying the change XeFg _Xer+ + F (ref. 28). This decrease in

the ligand-ligand and ligand-non-bonding pair interactionsAmust more than

[y
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offset thqse-features which are less favor#ble to ionization in the XeF6

case, i.e. (1) the greater charge on xenon in XeF6‘re1ative to XeF4 or

xeFZ and (2) the greater size of thé XeFS+ ion relative to XeF3+ or XeF",
Xenon difluoride yields salts of the simple cation XeF' with the best

fluoride ion‘acceptors and several salts of this cation have been described

29,2,7 and itS high electron affinity and its powerfully polarizing

nature'emphésized26’7.

The simple cation, however, readily combines with
a second molécule of xénon difluoriderto generate the Xe2F3+ cation2

which has been defined’crystallographicaliy in this study. The shape and
dimension$ of the X.ezF3+ cation conform to its representation as a reson-
ance hybrid of canonical forms (F-Xe)® F~ (Xe-F)f, F XeF)* (Xe-F)*, and
(F"Xe)+ (F-X.e)+ F', with the first form dominanﬁ. Indeed on this basis the

salt'XezFS*AsF6- approximates to (XeF)Z+ F AsF¢ .. Fluoride ion is much
more electron rich than any F~ ligand in ASF6'.. It is, therefore, not
surprising that the XeE" species should interact more étrongly with F~
‘than with AsFé-, as the Xe2F3+AsF6- structure, shown in Figure 2, demon-
strates. It is of interest that recent work in these laboratorieSSO'has
established Xer complexes with PdF4 (or PtF4) 6f composition 2:1, 1:1 and
1:2, which Raman and infrared data indicate are (XeF)+ salts. There are
also thermogravimetric data which suggest compounds (XqF2)4-?dF4; these may
well be (Xé2F3)2+PdF62-. Thus the Xé2F3+ ion may even be stable in a
doubly charged anion lattice.

The two fold coordination of the bridging F atom in Xe2F3+ 1s
reminiscent of the bridging F atom in FSHZ' (ref. 31). The relationship

of the latter to F4H3- and FSH%%w(rgfi 32), poses the question of the
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possible existence of the species F4Xe22+ and F5X943+. The dipoSitive.

‘cation may indeed be possible in the environment of a very favorable

dinegative anion such as PdFGZ'

30

. The existence of a phase (XeF,) ;PdF,

has been indicated™ but structural data are not yet available to settle

whether the compound is (XeF )2+PdF 2= or Xe.F,)" (XeF)'pdr 2
3°4 6 2°3 6

Efforts to prepare the bridged species Xe2F7+, by adding XeF, to

23 * has been recognized

XeF3+SbF6_ failed™ , but the bridged cation XezF11
as a stable ion for several yearss. Although crystals of Xe2F11+AsF6—
~have been grown from the melt and from bromine pentafluoride solution,

and hgve provided unit cell and space group informations, no satisfactory
crysfal was found in our studies to warrant a structural study. For-
tunateiy suitable single cyrstals of Xe2F11+AuF6-'haVe been obtained and
the structure is reported in the accompanying paper33. Since the unit

cell and space group of XeFS+AuF6° (ref. 20) is the same as for XeFS*AsFG'
:(indeed tﬁe salts are almost isodimensional) it is possible that the
- structure of XezFllfAsFG' will be similar to that seen in the gold compound.
The structure'of‘XeF;AsF6° (Figﬁres 3 and 4)>is not like those of

XeF +RuF6' (ref. 7) and XeF +PtF6- (ref. 6) in that each XeFS+ is coordin-

5 5
‘ated to only 3 F atoms of two anions whereas in the other salts the cation
is coordinated to 4 F 1igand$ of four separaté anions. Nevertheless, as
has been discussed previouslyl,_the XeFS+ size and shape is not signifi-
cantly different from that seen in the other )(el?s;P éalts (including XeF¢

2- (ref. 1) is

'itself). Moreover, the XeFS+ coordination in (XeF5)2+PdF6
.almost exactly the same as that seen here. |
It is not yet known why certain octahedral anion salts (e.g. AsF6',

AuFG-, PdFéz') should show différént cation coordination than others
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[e.g. RuF" (ref. 7), PtFy™ (ref. 6), IrF,  (ref. 10), SoF” (ref. 34)].

The XeFS+ case is not an isolated one. It is usual for AsF6 salts of

the alkali metals to be of NaCl type whereas for SbF o, PtF6', IrFﬁ-,

RUF6- the CsCl lattice is preferredg. Even IF6+AsF6_ has a NaCl latticess,

whereas- for IF6+MF6' ™= Rﬁ, Pt, Sb) a CsCl type is preferred36. It seems

that fhevcoordinating character of the F ligand of AsF.  is not the same

as for SbF6°, whereas the latter species appears to be similar to the

majority of the transition metal MF¢ . Certainly the AsF6- anion is

smaller than the other MF6- mentioned. Also AuF6'fis the smallest MF6'

anion of the third transition series.37 The structure type

- changes may, therefore, simply be related to the effective F ligand size

although this in itself may be related to changes in the hybriﬁization of
the F ligand orbitals and the special arrangement of the formally non-

bonding electrons of the F ligand.
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Note, in Figure 4, ;hat the sites for the non-bonding pairs of the
XeFS+ ions, which lie on the pseudo four—fold‘aies of the cations,
are related by the center of symmetry of the (X.eF‘SAsFG)2 rings. The
pseudo four-fold axis of one cation is tilted away from the other;
this tilting would reduce the non-bonding non-bonding pair interactions.
There are a number of reasons for accepting the view that the bonding .
in the xenon fluorides maintains (approximately) the xenon octet

whilst simultaneously satisfying the tendenéy of fluorine to adopt an
each of the Xe-F bonds in the molecules (following J. Bilham and

J. W. Linnett, Nature, 301, 1323 (1964)) is a single-electron bond
wheréas in a species such as Xe-F' the bond is an electron-pair bond.
The formation of an electron pair bond must‘assist-in the ionization -
process, XeF ->(X6Fx_l)+ + F, but zhis presumably would’be approxi-
mately the same for each xenon fluoride. In the ionization of both
XbFé and XeF,, separation of a linear F-Xe-F system into F~ and (Xe-F)*
occurs. Presﬁmably, the separation of a fluoride ion from these
fluorides is also assisted by the repulsive iﬁteractions of the F

with the other ligand species and the non-bonding Xenon valence

electron pairs. Thus the XeF, molecule may be visualized as a tri- ‘

- gonal bipyramid with three/equatorial non-bonding '"pairs''. In the

cation these three "pairs" have moved in toward the molecular axis
along which the F~ has departed and they help shield the positive chafge
of the cation from the anion. Similarly, the removal of F, as F,
from a corner of the square XeF4 molecule, is visualized as being

accompahied by a relocation of the two Xe "pairs'" at the poles of
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the molecule. This relocation brings the "pairs" towards one another

(as they become equatdrial "pairs' of the frigonal bipyramidal cation)

and towards the departing F .

Aithough XeF¢ 1s not octahedral it is not far removed from that shape
and we can allow that each F ligahd has another F ligand at least
approximately trans to it. In the ionization of XeFg, then, as in the
other cases, we can assume that the removal of F is associated with
the dévelbpmentvof an elecfron'pair Xe-F bond on the axis trans to it.
But if we accept the structufal evidence on XeFS+ as supportive of |
steric activity 6f the non-bonding Xe-valence-electron pair, the
sterically active "pair" occupies the coofdination site vacated by F .
Perhaps,_hére,_we have the major reason for the unexpected fluoro-

basicity of XeFé.
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TABLE II: Observed Structure Factors, Standard Deviations, and

Differences (x 2.0) for Xe2F3+AsF6

NOTE TO PRINTER: Table will be included only in the microfilm

version of.this paper.
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OBSERVED STRUCTURE FACTORS, STANDARD DEVIATIONS, AND DIFFERENCES (X 2.0) FOR
XE2F3.ASF6 F(0+0,0) = 2760

FOB AND FCA ARE THE OBSERVED AND CALCULATED STRUCTURE’FACTORS-
$G = ESTIMATED STANDARD DEVIATION OF FOB. OEL = /FOB/ - /FCA/.
- % INDICATES 2ZERQ WEIGHTED DATA. '

L FOB SG DEL L FO8 SG DEL L FOB SG DEL
HeK= 0, O 8 191 8 4 ~12 94 6 -12
2 0 11 -11% 10 158 7T =3 -10 454 19 =27
4 68 4 17 12 143 T 12 -8 146 7 -4
6 784 32 =76 14 149 7 -1 -6 203 9 -0
8 97 5 37 16 24 32 1* =4 498 20 -17
10 024 -3% 18 73 9 1 =-2120 S 2
12 104 6 -7 20 3335 12¢ 0 92 4 10.
14 32 16 30% HeK= 0, 5 2 50 3 27 82 8 1 =1290 12 13
16 44 12 24% 1 335 14 18 4 396 16 =8 140 . 7 7 1 346 14 27
18 231 10 7 3 3710-16% 6 73 4 -9 20. 61 11 6% 3 192 8 6
20 51 14 44% S 100 6 16 8 268 11 16 HeKs - 1, ¢ 5 206 9 ~-10
22 38 25 36*% 7 122 6 -4 10 167 7T.-14 ~-19 83 9 4 7159 7 4
HeK= 0, 1 9 3812 3512 18 6 17 -17T 3523 17%# 9 271 11 -0
1140 6 14 11141 7 5 14116 6 =0 -15165 8 =0 11 36 17 29%
3 015 -3* 13 111. 7 6 16 34 19 6*-13 41 13 12% 13 63 9 21
5 511 21 3 15 0 32 -=3% 18 0 32 -14*11 21 28 16* 15 114 7 9
7 274 11 -0 17 148 8 13 20 176 8 1 -9 36 12 =53 17 87 9 2
9 51 6-13 19116 8 9 22 66 11 9 =7 297 12 -12 HeK= 14 7
1l 233 10 ~14 HeK= 0¢ 6 HeK= 1y 2. =5 49 7 ~10 -14 92 8 -5
13 238 10 9 0 244 10 6 =21 53 14 4% -3 25811 S5 -12 90 8 11
15 58 9 27 2 17 5-19 53 12 -9% -1 242 10. 20 -10 30 32 3=
1T 2332 4% 4 46 10 6%-17 123 7 -3 1.88 .5 1. -8 68 9 =6
19 0 33 -4* 6 230 10 12 ~-15 129 7 2 3 488 20 24 -6 22510 -0
21 - 035 -7* 8 81 7T 0 -13 20.28 0* 5 66 5 -13 -4 124 7 -8

FOB SG DEL L FOB SG DEL
25811 -1 =15 48 14 7%
156 7 15 -13 135 7 5
254 11 1l -11 44 14 -5%
527 22 5 -9 148 7 1
218 9 =2 -7 0 30 =-2=
97 6 13 -5 193 9 -0.
30113 -2 -3 72 8 3

E&*KSooenr

HeK= 0y 2 10 76 8 5-1115% 7 -3 7169 T-13 -2 78 9 2
-0 481 200 21 12 80 8 1 -9 88 5 -4 9 130. 6 7 0 81 8 -4
2 516 21 36 14 43 15 21* -7 150 7 -13 11 224 10 12 2 216 9 ~15
4 202 8 -11 16 32 34 23* -5 518 21. -7 13 108 6 9 4 154 71 -3
6 165 7 4 HeK= 0y 7 -3 109 S5 -13 15 85 7 -8 6 135 7 3
8 219 9 20 1 80 7 -8 -1 271 11 39 17 115 7 9 8 119 7 -6
10 217 9 -8 3 16 30 S 1 528 22 58 19 18 34 2% 10 56 10. -2%
12 187 & -30 5 48 12 11* 3 114 9 HeK=- 1 5 12 157 8 =0
14 96 6 8 T 95 7 7 S 70. 2 -18 19.35 3% 14 41 18 25%
16 162 &8 -9 9 44 13 20*% 7 158 0 ~-16 106 T -9 HeK= 1, 8
18 118 7 6 11 107 7 3 9 105 1 ~-14102 7 -4 -11 53 13 11%
20 114 8 3 13 36 22 23* 11 61 13 ~-12 163 8 6 -9 5213 7%
HeK= 0y 3 HeK= Q0 8 13 2911 1 -10.278 12 7 -7108 8 1
1112 5 4 0 032 -21% 15 64 -8 173 8 -0 . ~5 47 14 -6%

-0 -6 246 10 -13 -3 138 8 -3
-7 -4 194 8 '8 -1 176 9 5
8% -2 0 28 =24% 1 0 32 -25¢
s 3 0 4210 ~-4% 3115 7 1
6 2 49 7 S 5 48 13 13%
-3 e 279 12 19 T 17 32 =-2%
-3 6 160. 7 -3 9 31 33 8¢
15 8 027 -~-7+* 11 115 8 8
-4 10.164 8 10. HeK= 1, 9
-0. 12 131 7 S5 =4 90 9 -9
-3 14 68 9 ~6 =2 0 37 =25#
-10. 16 30 32 7% 0. 59 13 <5&

3 291 12 28 2 24 32 -18* 17 84
§ 26 12 2% 4135 7 1 19 101
7 31 10. 11* 6 39 18 6% 21 53
9 467 19 -11 8 97 8 12 HoKs
11 65 6 6 10 91 8 -1 -20 32
13 36 14 12%* H.K= 0, 9 -18 101
15 127 7 -1 1 6510 13 -16 713
17 29 33 =29« 3 89 8 3 -14 8S
19 18 33 6* 5 41 18 31¢-12 102
21 6312 5 HeKe 1, 1 -10 118 -
HeK= 0, 4 =22 7310 8 -8 181
0123 6 -6 -20 63 11 8 -6 204
2114 6 9 ~-18 29 32 28% -4 223 17 18 32 3¢ 15« 2 88 8. 7
4 298 12 17 -16 35015 3 =2 103 6 HeK=e 1, 6 & 72 9 =3
6 191 8 =1 <14 184 8 S5 0 438 18 28 -17 89 9 -5 Hek®» 24 O.

—

w
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STRUCTURE FACTORS CONTINUED FOR

XE2F3.ASF6
L FOB SG DEL L FOB
-22 111 8 =14 20 44
=20 195 9 9  HeK=
-18 30 33 -1*-21 S8
0 90 & -50 -19 82
4 523 21 ~18 -17 108
6 417 17 3 -15 90
8 306 13 -0 ~13 235
10 481 20 -20 =11 145
12 161 7 8 -9 0
14 340 14 3 -7 101
16 345 14 -1 -5 74
18 0 32 -10* -3 221
20 53 12 ™ -1 147
22 69 11 8 1 407
HoK= 2, 1 3173
-21 54 14 8% 5 443
-19 47 15 5% 7 199
-17 41 16 16%* 9 70
-15 250 11 -16 11 86
-13 85 6 -3 13 43
-11 90 6 8 15 95
-9 257 11 -14 17 100
-7 320 13 ~-16 19 59
-5 0 22 =2% 21 .57
-3 275 11 18 HeK=
-1 122 5 T -20 19
1132 6 3 -18 52
3 650 27 -21 -16 133
S 79 4 11 -14 0
7T 147 6 =5 -12 44
‘9 216 9 ~-11 =10 143
11 159 7 -8 -8 153
13 19 26 15% -6 191
15 132 7 4 -4 126
17 42 14 13% -2 396
19 S1 12 3* Q0 188
21 150 8 14 2 325
H'K- 2' 2 4 486
-20 72 10 19 6 85
~-18 92 8 13 8 131
=16 28 32 4% 10 269
~14 46 12 -7% 12 124
-12 115 6 -9 14 56
-10 117 6 -16 16 17
-8 236 10 -18 18 59
-6 382 16 -3 20 70
~& 63 6 S5 He K=
-2 900 37 33 -17 26
0 221 9 -0 ~15 30
4 .754 31 -22 ~13 122
6 249 10 19 -11 192
8 131 6 S ~9 63
10 116 6 ~10 -7 268
12 270 11 110 =% 359
‘14 32 17 16%* -3 38
16 49 11 3% =1 222
18 80 8 3 1 85

SG DEL L
16 21 3
2¢ 3 S
13 =2+« 7
9 10 9
7 T 11
7T -7 13
10 =2 15
7 -6 17
26 -15%
6 1 -16
6 2 ~-14
9 16 -12
7 17 -10
17T 17

7 3 =6
18 1 -4

8. 13 =2

6 4 0

6 1 2
11 1= 4

7 3 6

71 2 8
11 «4%* 10
13 13* 12

2¢ 4 14
36 16% 16
13 =4»

7 -7 -13
32 -22%~11
12 «2% -9

T -12 -7

T 11 -5

8 -11 -3

6 s -1
16 33 1

8 9 3
13 15 5
20 12 7

5 -1 9

6 -0 11
11 2 13

T -9
16 -4 ~-10
32 -14% -8
11 1* -6
10 2 -4

29 5 =2
34 21 O
33 ~11*% 2

T =2 4

9 -7 6

8 12 8
11 0 10
15 9
15 3% -5
10 2 -3

6 ~6 -1

Ho K=

116
HeK=
59
104

70 .

98
144
37
59
o
68
0
105
1]
38
106
HeK=
27
117
53

SG
25

26~201% 5

11
11
24

34

31
32
8
29
12
8
9
8
8
28
13

31

.30

7

.31

18
T
2y

35
8

13
8

17

11
8

32

.32

18
15
2y
37
39
17

DEL L FOB
Ts ]
36
85
-4
-6 -22
-7 =20
T%-18

53
114
109

10%-16 0.

6 ~14
-21%-12
-4 -10
-16% -8
-9% -6
-2 -4
-2%
19*
6
11*
16
13
19%

S%x
-0 14
25% 16

-~16%* 18

6 20 64

7T 2 87
-3%
-5 =21 0

2 =19
-8 =17
-0 ~-15
-9%—-13 174

-14%-11
~-13% -9
-5 =7
-3* -5
-5 =3
=2% -1

9% ]

8 3 1

8 5
18« 7

-10 9
-4% 11
-8 13
-14% 15 0
-11 17

7 19

1* 21 37
-5% €H'K'

6%-20 43
37%~18 185

9 ~-16 24

-22%-14 95
4%-12 520
-10%-10 59

132
125
337
656
.4%%
225
417
132
112
. 55
211
144
169

n:;d>0.hha°l&

90.

H'K-v

110.

HeK= .

)
12 1

SG DEL
8 2
23 24%
8 8
3 1
16 5%
8 10
8 2
2 ~-20%
71 -11
9 =13
T ~-12
6 6
6 -17
14 9
39
18 -7
9 29
17 =1
6 ~-17
5 =12
6 1
9 1
7 9
8 ~13
7 -1
10 18
9 13
3¢ 2
36 -12%
35 -gx*
9 <15
32 ~15%
8 6
i1 <2

-12

26 =27%
15 -33*
6 =0
12 7
8 2
18 35
15 13

5 4

15 <=2
8 13
30 =7
-8 2
9 1
24 | 5%
3, 3
20 -10=%
9 =2
33 -3
7 -1

21 =1

8 ~14

L
-8
-6
-4
-2

(0]
2
4
[
8
10
12
14
16
18
20

-19
-17
=15
-13
-11
-9
-7
-5
-3
-1
1

3

5

7

9
11
13
15
17
19

-18
-16
-14
-12
-10
-8
-6
-4
-2
0

2

&4

6

8-
10

12
14
16

18

FO8
0
411
99
166
210
47
151
390
17

. 67
51
60

80 .

142

18

HeK=
96
68
30
46

118

25
26

H'K'

PAGE 2

DEL
-]19%
17 -13

8 12
9 18
6 -1
T 11
16 25
12%
6 -3
9 -8
8 17
8 ~2
7 =2
10%=
3y &
9 -6
10 -0.
-31*
13 =~6%
T -11

11 -10
~12%
13 -1
5 13
10%
6 ~1

6 10
9 -1
12 9%

12 g*
3, S
36 ~-18%

16 17*
8 ~-12

8 -10
-12%
14 18
16 22
9 11

7 =2
-20%
31 =21«
32 15¢

3, 6



STRUCTURE FACTORS CONTINUED FOR

0.

XE2F3.ASF6 -

L FOB SG DEL L FOB
-15 90 9 -5 18 112
«-13 31 34 -5% 20 &4
=11 61 11 -10 HyKe

-9 164 8 -10 -21 28
-7 29 33 9%-19 99
-5 118 T ~11 -17 149
-3 424 18 9 -1 95
-1 125 7 1 -13 51

1 62 8 -1 -11 84

3 182 8 19 -9 246

S 186 8 -2 -7 163

T 34 17 11% -5 302

9 152 7 1 =3 142

11 78 8 -5 -1 331

13 42 15 10% 1 472

15 203 9 0. 3 93
. H'K- 3{ 7 5 16
-16 91 9 -4 7T 22
=12 33 35 -10% 9 209
-10.119 8 -4 11 206

-8 121 & -12 13 111
-6 0 35 =21% 15 0
-4 33 37 6% 17 119
-2 0 37 ~-15*% 19 126
] 0 33 -29% 21 137
2 225 10 11 He K=
4 115 7 -1 -20
6 109 7 g ~18 113
8 169 8 0 ~16 62
10 72 8 -5 -14 61
12 115 7 -5 -12 70
14 45 16 23%-10 171

HeKe 3, 8 -8 56
-9 27 36 1* -6 201
=T &4 20 =-20* -4 274
-5 96 ¢ =5 <2 45
-3 59 15 -7 0 320
-1 141 8 -0 2 298

1 18 34 ~16% & 70

3 0 32 -6 6 37

5 102 7 6 8 619

T 145 8 -0 10 29

9 6210 7 12 138

HeKe 3, 9 14 341
-4 54 19 -6% 16 (4]
-2 49 22 28% 18 51

0 103 9 -5 20 60

2 56 13 12* HeK=

4 32 34 11%-19 0

HeKme 4y 0 -17 5S4

0 249 10 -28 -15 51

6 637 26 -47 -13 100

8 257 11 -7 -11 188

10 253 11 -5 -9 189

12 259 11 -18 -7 180

14 3217 9% -5 72

16 79 7 -10 -3 402

SG6
7
16

by

37

DEL

14
T=

1
g8

19

-1

-8

=12+

-4
-10
-3
11
-7
-4

-7

L
-1
1
3
-]
7

o

11
13
15
17
19

-18
-16
-14
-12
-10

-8

-6

-26-

FOB8
114
238
295
90
50
272
161
26
155
0

'59°

HeK=
0
a4
25
0
127
264
a5
0
239
63
67

150.

97

190 .
250 .

0
163
114

0.

HeK=

-3 ~-17 106

3

16
15%

-1

-7

4
34%

-2
4%

3

4
-242
-23*
15%

=15
-13
=11
-9
-7
-5
-3
-1

80
129
152
123

L FOB
- 239
-2 66

SG. DEL -
6 6
10. 20
12 4 0 64
S 6 2 201
7 -6 & 30
11 112 6 40
T =7 8 47
29 -8*%* 10 23
8 -13 12 17
31 -12% 14 25
11 1* 16 o

4' 4 H,K'I

36 -18%-13 62
10 -10 -11 69
34 -22% -9 109

32 ~27* =T 38

7 5 =5 79
11 -9 -3 20

19 -21%* -1 145
.31 ~-15* 1 -0
10. -7 3
7 -1 5 95
6 4 1 62
7 7 9 63
6 g 11 0
8 14 13 26
11 5 H.K“
29 =3%=10 50
8 -3 -8 143
7 5 =6 36
33 ~14% -4 84
49 S =2 1617
8 1 0. 32
9 -1 2 82
8 -7 4. 18
8 ~-16 6 50
T 6 8 71
14 6% 10 137

25 12% -2 259
35 ~14*% 0. 99
1 13 2 152
8 -11 4 216
17 7% o 0
10 0 8 201

SG
11
10
-9

9
23

13

12
31
31
33
34
4y
12
11
8
25
11

.39

32

19
7
-9
9

32

34

Gy
18

39
11

9
35
9

- 33
13

9

8

4
38

.36

Se
16

35
.35,

14

31

7
25
14
10

11

5
T
9
22
9

OEL
12
14
22

9
13=
l4®

=-10%*

L
10
12
14
16
18
20

-15%-19
-T%=-17
20%*-15
-2%~13

7 -11

T
-6
1
-8‘
1
~40*
-13
-14%
-5%
-9
7
12
-10*
6%
8
6%

-18 =20
5%-18

-9
-7
-5
-3
-1
1
3
S
7
9
11
13
15
17
19

-4 -16
-0 -14

6%-12
-7 =10

9%
16%
10.
-0 .

9

5%

-17#%

1

6%
-2%
-3%

1

-83%
-7
-8

3
-z
-4

-4
-2
(4]
2
4
6
8

10 .

12
14
16
18
20

-17

9 ~15

-11

-13

-1 =11

—44n
-15

-9
-7

FO8
-163
107
144
53
51

(]
H'K'
93

136

(4]
102
158
248
149
234
230
179
432

0
159
259
145

92
84
104
80
128
HoK=
20
19
144
0

PAGE 3

$G
7
6
7
11
12
34

DEL
1
18
7
5%
12
-9%

5 2

9
8
34
7
8
11
7
10
10
8
18
22

1
~-11
-13%

-7
-4
14
-6

3
-10.

é

-10.
-38%
~11
-11
-8

-1

-6
-1

9¢
~0%
-4
-3%&
~16%
-2®

12#




STRUCTURE FACTORS CONTINUED FOR

XE2F3.ASF6
L FOB SG DEL L FOB
-5 187 9 1 & 113
-3 158 8 3 6120
-1 028 -4% 8 48
1 3811 6*10 O
332513 -8 12 95
5 30 15 =3% H,K=
7 96 6 S -9 42
937616 0 -7 68
11 58 9 9 -5 136
13103 7 -0 -3 O
15 91 7 -3 -1 20
17 30 33 -10%¢ 1 89
19 3235 3= 3 96
HeK= . S5, 5 S5 59
-16 7311 -3 7 710
-14 156 8 S5 9 93
=12 45 17 -10%  HeKs=
-10. 89 9 =7 0 292
-8 6711 3 10 152
<6 105 8 -4 12 ST5
~% 43 17 23* 14 171
-2 3719 -22¢16 0
0 306 13 17 18 203
212 6 S 20101
& 20 28 -T* HeKe
6 149 T 5 -19 116
8 1529 1%*-17 53
10 151, 7 2 -15 18
12 28 31 -13%-13 167
14 56 11 -1*-11 85
16 148 8 5 -9 240
HeKe 5, 6 =7 22
-15 0 37 -34% -5 77
-13 108 8 -8 -1 414
-11 138 8 -5 1110
-9 2736 -1 3 0
-7 239 11 -7 5 249
-5 142 8 ~-14 71 SO
-3 32 36 16% 9 242
-1 4515 2% 11 28
1 3618 16% 13 15
3 82 1 -2 15127
5 271 11 11 17 143
T 147 T -3 19 44
9 74 8 -11 HoK=
11 250 11 -3 =20 O
13 90 8 8 -18 87
15 57 12 -3*-16 26
HiK= S, T -14 231
-12 103 9 -11 -12 173
-10. 0.37 -8¢-10 69
-8 83 10 -15 -8 380
. =6 TS5 11 =12 =6 156
-4 0 38 -26% -4 150
-2 159 8 =14 -2 30
0 23510 ~-12 0 38
2 3425 2¢ 2 34

SG DEL" L
T =3 4
T 2 6

13 5« 8

32 -S% 10
8 5 12
S¢ 8 14

27 -14% 16

14 5% 18
9 13 20

39 -~1x%

36 5%~19
8 6 ~17
8 T ~15

11 8%-13
9 21 ~-11
8 2 -9
6y 0 -7

12 5 =5
7 14 -3

24 16 -1
8 —-11 1

3] «~4% 3
9 5 S
8 2 7
6 1 9
8 5 11

15 -5% 13

35 14% 15
8 1 17
8 T 19

10 6

30 2%-~-18
T 14 =16

17 -2 -14
5 =6 =12

22 -9%-10

10 -21 -8
7 1 -6

10 -3 -4

22 ~58% -2

29 -20% 0O
T -4 2
7 -5 4

16 12« 8
6y 2 10

38 -20% 12

10 S 14

36 -8 16

10 -1 18
8 (4]

9 6 ~17

16 13 -15
8 -7 -13
7 11 -11

18 -18% -9

11 14* -7

10 6% -5

i 9
-27..
FOB SG DEL L FOB
324 13 10 -3 117
109 6 -4 -1 164
160 7 =5 1 300
223 10 -18 3 80
169 8 12 $ 15
113 7 2 1T 26
0 31 -16% 9 o
112 7 -3 11 74
. 0.3% ~-17* 13 156
HeK= 64 3 15 43
0 38 =24*% 17 45
39 26 =0% HoK=
156 8 -5 -14 20
80 9 -4 -12 0
35 27 26%-10 0
164 8 12 -8 0
21712 1 -6 61
23 31 21% —4 0
188 8 9 -2 53
82 6 -10 0.105
43 9 21* 2 23
371 15 8 4 121
158 7 -3 6 100
53 T 19 8 23
155 7 2 10. 63
146 7T -4 12 100.
58 9 =4 14 18
59 10. -3 HeK=
25 33 =2%-11 66
26 34 -9% -9 0
H'Kg - X} 4 -7 50
0 38 -2% -5 170.
58 14 5% -3 0
116 8 -8 -1 0
0 35 =-29% ] 168
172 8 =2 3 60
0 34-117% 5 [+]
139 8 10 17 24
66 10 -97 9 35
54 10. -1% 11 o]
337 14 5 He K=
69 7 -3 -8 0
139 7T -4 =6 94
161 7 -7 =4 0
50 10 <~6%* -2 45
111 7 -5 0. 51
59 10 -14 2 104
0 33 -16% 4 80.
0 3% -8* 6 6}
HoK= [.X) 5 8 119
68 13 s 1 HeK=
20 37 13*%=20 b4
19 36 ~18%-18 35
82 10. 1 ~16 39
38 31 ~l4%~14 134
158 8 7 -12 63
352 15 16 -10 181

o5

K%

40

SG6
7
8

13
i §

29
29

.30

8
8

16

16
6y

.38

38
37.
7

13
.37

13
T
32
7

.

3
10

7

34

6y

13
39
18

9

.37
35

8
11
32
32
23

.33

64
40
11

21
15
8
9
8
8
Te
14
38
28
8
12
9

5
11*
-2%

6

-14%
-31%
~26%
-26%

10
12
14

16 _

18
20

2*-19
-8%-17
-2%-15

27

-13

-12%-11

-1
6
-19%
2
2
8%
7
8%
~16%
-T%
-5
-28%
=-23%
-5
3
-26%

-9
-7
-5
-3
-1
1
3
5
7
9
11
13

15

17
19

~-4%-18
12*-16
-1*-14
8 -12
~0%*~10

-18

~17*

- X
28x%
0.
1
2
1
1
10*
-3®
8%
13

15%

-8
-6
-4
-2

0

2
4
6
8
10
12
14
16
18

FO8

H.K=
96
141
0

17
294
144
331
189
214

PAGE 4

SG
32
11
19
12

12
23

Te

DEL
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STRUCTURE FACTORS CONTINUED FOR

XE2F3.ASF6
L FOB SG DEL L FOB
=11 46 21 -6% 0 26
-15 28 38 ~7*¢ 2 1]
=13 214 10 3 4 61
=11 0 37 -39% 6 35
-9 48 16 -16* 8 185
-7 156 8 -3 10 &3
-5 50 15 -13* HoK=
-3 114 7 -8 -5 4&&
-1 188 8 -5 -3 36
1L 196 9 1 -1 (o]
3 14 28 4* 1 19
S 271 11 7 3 82
T 3615 9% 5 105
9 103 7 -1 HoK=
11 77 8 =7 [} 0
13 S0 12 -5% 12 103
15 90 8 5 14 32
17 73 9 -9 16 123
HeK= 7, S 18 26
=16 30 39 10%* HeK=
-14 68 13 3%-19 22
-12 0 37 -2%-17 ]
=10 188 9 -1 -15 94
-8 46 19 <~1%-13 0
-6 100 9 -9 -11 141
-4 318 13 -2 -9 174
-2 192 9 =2 -1 24
0:123 7 4 -5 210
2 237 10 6 -3 385
4 80 7 1 -1 108
‘6 49 11 3 1 23
.8 031 -8¢« 3171
10 51 11 ~8* 5 93
12 24 32 -4% 7 194
14 . 66 10 2 9 130
16 94 &8 6 11 (¢
H,K- 7' 6 13 140
-13 C 39 -27% 15 185
=11 107 9 3 17 0
-9 139 8 -4 19 0
-7 59 14 3% HoK=
-5 0 38 -35%-18 99
-3 83 10 -15 ~16 o
-1 97 8 -3 ~-14 28
1 97 8 -7 -12 201
3 258 11 -4 -10 69
S 0 32 -31*% -8 69
T 136 7 -2 -6 116
9 116 7 2 =4 239
11 39 18 -6* -2 0
13 31 34 4% 0 240
HeK= 7, 7 2 259
~10. 48 22 9% 4 239
-8 75 12 -12 6 222
6 5516 -4% g 55
-4 9% 10 -8 10 300
-2 137 8 3 12 (o]

SG DEL L

~8% 15

FO8
35 22% 14 S9
34 -16% 16 119
10 -3 18 82
23 2% HeK=
9 6 ~17 21
11 T =15 41
Te 8 -13 0
27 20%-11 53
39 30* ~9 26
37 -11* -7 204
36 =5% -5 166
9 1 -3 105
8 4 -1 380
8y O 1 25
28 ~11% 3 154
7 -8 5 126
26 =22% 1 90.
7 16 9 Sé6
34 -6% 11 113
8¢ 1 13 85
40 21* 15 17
38 -22% 17 112
10 4 HoK=
37 -15%-16 21
8 3 -14 129
8 20 ~12 56
33 11%-10 42
9 3 -8 26
16 12 -6 127
6 -8 -4 104
27 ~T% -2 109
8 8 o 27
6 =2 2 138
8 -13 4 54
7 1 6 123
29 =32« g8 67
7 -1 10 135
9 18 12 g6
33 =22% 14 0
.34 -9% 16 166
8y 2  HyK=
10 5 -15 21
39 =-35%~13 41}
38 9*%~11 158
9 6 -9 83
10 6 -7 51
10 24 -5 72
7 12 -3 86
10 4 -1 59
29 ~17« 1 170
10 7 3 32
11 1 5 156
10 -0 7 216
9 9 9 79
8 7 11 99
13 8 13 717
30 0.

SG DEL L FOB
10 =15  HeKs
T 0 -12 0
9 '3 =10 36
8¢ 3 -8 67
39 =4 =% V]
28 -=5% —4 0
37 -32% -2 125
15 6% 0. 36
35 18= 2 4]
9 17 © 89
8 7 6 0
T -3 8 30
16 -17 1. 0
28 =2« 12 (1]
T -2 HeKs .
7 =2 -9 100
6 4 -7 o0
9 =4 =5 (1]
7 -1 =3110
8 -1 -1 64
32 ~13% 1 70
8 9 3 32
8y 4 5 89
39 19 7 83
9 -3 9 84
16 -12% He K=
22 -=3% <4 44
36 1*% -2 154
8 =2 0. 35
8 -1 2 28
7 -9 4 155
k) 3% HeK=
7 5 -18 (4]
9 19 =16 36
7 11 ~-14 0
8 3 ~12 90
7T -6-10. 0
8 -1 -8 198
.32 =10* -6 322
8 =2 -4 33
8y S5 =2 249
40 —4% 0 274
27 ~10% 2 o
9 -0 4 106
10 ~24 6 168
16 -12% g &6
11 =17 10.255
9 T 12 0
11 6% 14 41
8 8 16 159
25 11% 18 0
8 13 HQK‘
10 0 -17 83
8 -6 -~15 128
7 1 -13 125
9 -7 -1 128
3% -2« 9 70

SG6
8¢
39
39
13

.38
.37

8
28
33

8

32
32
‘33
.34

10

39

.39

9
12
10.
34

8

9

8

8y
27

9
37

36

8
9

40 .

39

.38
.10 .

36
9
14
26
11
12
28
6
8
8
1
31
16
8

.34
.9

11
9
9
8

11

DEL
6
-2
-5
~l6%
-8
-2
=10
-9%
-17=
-5
~20%

25% |

-lp
-2%
7
-0.
-1%
-lt
-7
10%
7
22+
1
8
2
8
32%
-10:
15%
-1%
-8
1
-g&
27%
-l4%
3
-19%
0.
25
10%
-11
~1
-11%
-9
8
-0
1
-16%
~l4%

L
-7
-5
-3

~14
-12
~10
-8
-6
-4
-2
o

2
4
6
8

10 .

12
14
16

39
167
389
254

26
289
216

69

0

39

26

HgK'

-15
-13
-11
-9
-7
-5
-3
-1
1

3

5

7

9
11
13
15

%2
79
132
88
110
32
223
24
172
74
149
106
51

90 .

43
96

HeK=

-0 -14
-12%-12
2 -10

13
6
9
4

-3

-8
-6
-4
-2

0.

30

0
64
39
44

160

0
46

16

-os

-45%
18 3=
34 -10%
9, 4
28 9+
11 10.
8 -1
10 -12
8 -0
36 14¢
10 -0
33 9%
8 8
8 -1
7 9
7 -15
12 -12%
8 -4
-2%
8 1
9, 5
. 25%
~16%
-11%
-7%

32

8 -9
-g%
-8%




STRUCTURE FACTORS CONTINUED FOR

XE2F3.ASF6

L FOB SG DEL L FOB

2 6710 -6 -10 181

4 91 8 -1 -8 143

6 190 9 0 -6 143
'8 45 14 =2% -4 25
10 95 8 -9 =2 212

12 07°33-166% 0 71
14 61 11 10* 2 120

HeK= 9, 6 4 31
-11 0 39 =-21%x 6 27
-9 148 9 =56 8 0
-7 119 9 -15 10 79
-5 29 38 8% 12 0

-3 82 10 -6 14.121
-1 190 9 -15 16 5SS
1 107 8 3 HeK=

3 81 8 -0 -15 47

S 47 14 =10%-13 4]

7 87 8 8 ~11 48

9 108 8 S -9 168
11 132 =8 1T =7 0
HeK= 9, 7 <=5 129

-8 8112 11 -3 94

-6 147 9 2 =1 41
-4 8411 -2 1 43
‘-2 63 13 -3% 3 138
0 27 36 3* 5 87

2 91 9 7 7 68

4 0 35 -6* 9 183

6 88 9 -9 11 69

8 38 23 15% 13 712

- HeKm 10y 0 15 66

0 608 25 15 He K=
14 148 8 -0 -14 87
16, 89 8 -8 ~12 76
HeK= 10, 1 ~10 77

=17 37 40 17* -8 141

-15 0 39 -9% -6 128
-13 144 9 5 -4 195
-11 64 13 -8* -2 18
-9 32 37 29% 0  S9
=7 247 11 13 2 210

-5 166 8 15 4 106

=3 53 12 14* 6 0
-1 57 1¢ -12 '8 37

1 49 i1 -15% 10 107

3 5210 7% 12 43

S 269 11 4 14 37

7 90 17 -1 Ho Kz

9. 030 ~2%-13 21
11 217 10 7 -11 36
13 84 8 -4 =9 0
15 31 33 -2*% -7 28

1T 26 34 9% -5 122

" HeK= 10y 2 -3 139

-16 168 9 10 -1 79

-14 0 38' -9% ] 229

3 132

~12115 9 o

o wd ! N
-29-

SG DEL L FOB
9 5 S O
8 & T 94
8 3 9 18
34 _16% 11 51
9 3 13 53
8 15 HeK=
1 0-10. 0
24 20% -8 47
30 2% =6 36
30 ~S5% -4 20
8 -11 -2 139
31 -S* O 713
7 -6 2 61
13 -2% & 66
10 3 6 68
22 -8 8 88
38 -34% 10 42
19 -10% HeK=
9 -7 -5 49
137 =38% -3 S9
8 2 -1 40
8 3 1 98
17 -17* 3 75
14 12« S 67
7 =1 HeK=
7 9 -16 92
9 -0 -14 72
8 -12 -12 137
9 -9 -10 112
9 11 -8 0
10 -2 -6 91
10 4 =4 57
11 =4 =2 234
11 -4 0 102
11 o 2 51
8 -3 & 322
8 -T. 6 217
-9 =7 8 0
35 —-18% 10 183
11 5% 12 97
9 -3 14 0
7 1 16 (4]
‘32 -30% ' HyK=
19 -27%-15 0
7 4 ~-13 ]
16 -0«-11 53
264 12% -9 64
10, /5 -7 (1]
40 ~1% -5 264
39 -15%¢ =3 43
38 =15% -1 34
38 ~11% 1 259
9 -4 3 o
8 -5 5 S1
9 ~11 7 0
10 ~1 9 81
8 -1 11 24

SG

.33

.8
33
13
14

* 10,
.39

22
39

.38

26
10
12
11
10
8
19
10,
22
15
25
9
10
11
11,
11
12
9
9

37

9
13
10 .
7
12
14

‘10

31
8
-8
33
35
11,
39
38
17
13

37

12
18
29
11
32
12
31

8
33

DEL | L FOB
-21% 13 l44
-5 15 32
-2‘ H' K=
162=14. 0
-6%-12 717
6 =10. 96
-6% -8 20
2% -6 0
3% -4 157
-8% =2
-0% 0.
7
-5*
24
-1
-2
-7'
7
11% ,
-10%-13 56
28%-11 41
-3 -9 0
-4 =7 139
18 =5
1 -3 147
5 -1 63
-0 1 0
7 3153
2 560
-3 7 0
-3 9 ¢
-2% 11 103
8 13 45
7 HeKe
-0+-10. 76
-7 -8 16%
13 -6 71
-14% 20
-15 115
-4
-18%
-=30% .
2
o
-2*
9%
—3‘
-7
o
-26%
-12%
-1
-17%
-14%
~12%
-10
-10+

88
2
&
6
- 8
10 ..

12
14

120.
3

140.
He K=

0.

sG!
8

34

11,

39

11
10
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STRUCTURE FACTORS CONTINUED FOR

XE2F3.ASF6
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ATOM
XE
AS
Fi
F2
f3
Fe
F5
Fb6
€1
F8
F9
F.O0
Fl11

X
«1957(3)
«606816)
.081¢4)
~456(4)
217904)
-+109(3)}
J16104)
874(4)
L37743)
486(3)
«834(3)
273404)
J74114)

Coordinates and Thermal Parameters for Xef

Y
«110111)
«1067(21
+16888(10)
15900111
«060T(11}
+0830(1¢)
«1882(11)
«086%9(10)
«16251012)
«0176(111}
«045719)
«1875¢(101)
«1226(11)

z

$2501L2)

« 700913
«126(2)
«187(2)
205002}
e269(2)
«405(2)
«509(2)
+156(2)
w772€2)
«643(2)
«620(3}
«888(2}Y

B

TABLE 111

81!
5.76(9)
4.16(15)

63111

6.3112)
6.4(111
3.5(9)
T.4113)
T.7(12}
3.9(9)
4,619}
3.8(8)
T.2413)
8.1(13}

822
8.41(111
5.47(15}
6,609}
7.6011)
8.1(101
14.7(18)
7.9(10)
7.6(9
7.4(11)
7.0(9)
S.8(8)
5.919)
9.8(12)

Thermal parameters as in Table I.

833
5.05(8)
3.03{12)
4,718}
6.41101)
3.0(T)
543(9)
4.4(8)
2.9(61
T.1(10)
3e9(7)
5.7(8)
T.4111)
2.8(7)

5

a
+Ast';

812
«2219)
«07(15)
«5{9)
-3.1(101%
1.119)
-2.5(11)
1.7(10)
«2(3)
2.119)
~1.2(8)
“1.34T)
~1.5(9)
«3810)

813
«01(5)
-.31(11)
017}
1.6(9)
-1.5(7)
«4(T)
~2.5¢81)
“2.7(7)
le.2t8)
-.0161}
1.5(7)
1.0(10}
-2.018)

823

«2206)
~«43(101
1.2¢7
1.518)
~«807)
1.3(10)
~1.3(7)
-~ 706}
=1.347)
1.2186)

«617)
-e6(7)
=1.9(7}
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TABLE: T¥ Observed Structure Factors, Standard Deviations, and

*AsF "

Differences (x 1.0) for Xer 6

NOTE TO PRINTER: Table will be included on]y'in the microfilm

version of this paper.
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OBSEVED STRUCTURE FACTORS, STAVDARD DEVIATIONSs &ND OIFF'RENCES (X 1e 0) FOR
XET5e ASFE=

FOB a\D FCA ARE THE OBSERVED anNd CALCULATED STRUCTURE FACTORS.

' $6. = ESTIMATED STANDARD DEVIATION OF Fo8.
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0BSEIVED STRUCTURES FACTORS (CONT) FOR

XeF5e ASFG= . pagE 2 g
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-1 171 11 <28 0 40 S 1 4 63 ¢ & 4 21 2 8 =6 39 2 @
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06 41 3 4 7T 13 3 2 <5 6 0 <08 Heke Iy 06 ) 62 5§ 9 .
7T 17 2 1 8 11 0 =3% a4 20 2 0 «5 7 0 S# 2 37 2 1}
8 17 2 4  Hekm 1y 9 <3 6 0 -3*~¢ 4 0 3¢ 3 3 3 8 .
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I OB N6 16 2 0 =4 1 6 00 aTIlTo e e2 1o 2 1
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— =8 .31 3 4 =5 4 0 2% 3 20 2 3 2 S 0 4% 51215 {6
®7 4 0 =20 4 13 2 ] 4 2] 3 2«1 0 ¢ % 6 j& & O
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T w5 10 & 2 a2 26 2 4619 2 e 179 @ esd 8 3 ) =4t ;
wé 23 2 -4 =1 34 3 e2 7 13 S 2 2 0 0 esb 9 31 § 2
=3 222 0 0 9 3 m2T THeKeT 15 147 3T QT elé  HeKm 2,73
=2 24 2 =5 1 2222 ] e6 16 2 1. HeKk= 19 19 «9 1§ 3 =0 :
=] 23 2. 21 2 12 2 =] <5 6 0 48 e? 9 0 Gb =8 5 0 00 _
0 39 & 30 3 35 3 o0 e 1} 3 =1 &1 20 2 S =7 36 & 3 i
1 23 2 =3 "4 10 5 @ <3 7 9 36 0 )1 0 506 4] 7 S
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3 2272 o1 T 6T TTOTTSH L TTTOT0 e48T 27 5770 e =4 104 11 10
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_________ 6 90 S5 8. Heke 1911 2 20 2 =0 «6447 8 22 =1 43 3 0 .
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Atoms

F—X’e-F—Xe—F+ Ion

F(1)-Xe (1)-F(2)
F(3)-Xe(2)-F(4)
F(4)-Xe (3)-F(5)
Ye (1)-F(1) -Xe (1)
Ye (2)-F(4) -Xe (3)

AsFG' Octahedron

F(12)-As(2)-F(13)
F(12)-As(2)-F(14)

F(13)-As(2)-F(14)

2 AW g ] ra
~39-
TABLE vV o
Some Angles in XeFy-AsF,
~ Deg. ' ' Atoms
~ AsFg Octahedron
177(2)  F(6)-As(1)-F(7)
179(1) . F(6)-As(1)-F(9)
176(2) F(6)-As (1)-F(10)
150.3(8) F(6)-As(1)-F(11)
150.0(6) F(7)-A$(1)?F(8)

F(7)-As (1)-F(10)

F(7)-As(1)-F1)

83(2)
F(8)-As (1)-F(9)
88(2) |
F(8)-As (1)-F(10)
88(2) '

F(8)-As(1)-F(11)
F(9)-As (1)-F(10)
F(9)-As (1)-F(11)
F(6)-As(1)-F(8)

F(7)-As(1)-F(9)

F(iO);As(l)-F(ll)

Deg.

94(2)
86(2)
94(2)
80(2)
86(2)
95(2)
88(2)
04(2)
91(2)
95(2)
93(2)
85(2)
175(3)
1173(3)
174(3)
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TABLE V Continued

Interatomic Distances in Xe2F3+AsF6'

Atoms 'Dist(x) _Atoms Dist(R)
F-Xe-F-Xe-F' ions " F(6)—F(f) 2.41(4)
Xe(1)-F(2) -1.93(2)(6) F(9) 2 20(4)
. F(1) 2']4(])(a F(10) 2.42(5)
Xe(2)-F(3)  1.87(2)(3) oy 2.150)
Fa)  2.18(2)(P)

Xe(3)-F(5) 1.87(2) (@) F(7)-F(8)  2.23(4)
R 2.11(2)(P) ~OF(10)  2.37(4)
F(11)  2.24(5)
* AsFg” octahedra(©)(d) | F(8)-F(9)  2.45(4)
As(1)-F(6)  1.70(3) [1.79] ~_F(10)  2.35(4)
F(7) 1.60(3) [1.72] F(11)  2.42(4)

F(8)  1.67(3) [1.76] | F(9)-F(10)  2.37(4)

F(9) 1.67(2) [1.79] . - F(11)  2.22(4)

F(10) 1.61(3)  [1.73]

F(H‘) 1.63(3) [1.75] f(]z)_p(13) 2.14(4)

F(13) 2.40(5)
As(2)-2F(12) 1.56(3) [1.67] | F(14) 2.20(4)
2F(13) 1.65(3) [1.76] . | F(14) 2.28(4) |

2F(14) 1.61(2) [1.75] F(13)-F(14)  2.27(5)
F(14) 2.34(5)

w—d

(@) Terminal fluorines. (b) Bridging fluorines.

{c) As(1) is in the general position; As(2) is on a center of symmetry.

(d) The thermal parameters.(given in Table I) indicate
librational motion of the [AsFG'] ion. The As-~F distances

corrected for librational motion are given in square brackets.
|
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TABLE VI
Coordlnatlon of the Bridging F Atom in the Xez 3 Ion

(dlstances in A angles in Deg. )

F(1) in F(2)-Xe(1)-F(1)-Xe(1)-F(2) | F(4) in F(3)-Xe(2)-F(4)-Xe (3)-F(5)
| . L F(4)-Xe(?)  2.18(2)
F(1)-Xe (1) 2.14(1) |
- “Xe (3) 2.11(2)

| F(4)-Xe(2)-F(3) 179(1)
-Xe(3)-F(5)  176(2)
F(4)-F(2) 2.98(3)
FG) 3.03(3)

F(1)-Xe(1)-F(2) ‘177 (2)

- FQ)-FG) 3.05(3)

F(4)-F(2-Xe(1) 153(1) .
-F(3)-Xe(@  172(1)
F(l)-F(ﬁ) 3.41(4) F(4)-F(13) 3.40(4)

F(1)-F(6)-As (1) 136 (1) | ?(4)-F(15)-As(23 125(1)

F(1)-F(5)-Xe(3) 173(1)



Distances
Xe-F(1) 1.76
F(2) 1.82
F(3)  1.80
F(4) 1.86
F(5)  1.81
F(6) 2.65
F(8) 2.83
F(9) 2.73
As-F(6) 1.74 [1.
F(7) 1.71 1.
F(8) 1.74 1.
F(9) 1.75 [1.
F(10)  1.68 [1.
F(11) 1.70 [1.

@ Atom related by center of symmetry at 1/2, 0, 1/2.

b values in square brackets are distances corrected for libration of the [(AsFg™]

777P
74]
75]
77]
71]
73]

-4~

TABLE VII i
Interatomic Distancesv(a) and Angles (Deg.)
‘Within the Asymmetric Structural Unit of XeFS+AsF6'
(Estimated standard deviations are, for all
values shown, 0.02 K for distances and 1° for angles)

F(1)-Xe-F(2)

F(3)
F(4)
F(5)
F(6)
F(8)2
F(9)?

F(2)-Xe-F(3)
F(5)

F(3)-Xe-F(4)
F(4)-Xe-F(5)

Xe-F(6)-As
Xe-F(8)-As
Xe-F(9)-As

158
10

114

Angles
F(6)-As-F(7)
F(8)
F(9)
F(10)
F(7)-As-F(8)
F(10)
F(11)
F(8)-As-F(9)
F(11)
F(9)-As-F(10)
F(11)

F(10)-As-F(11)

- F(6)-Xe-F(8)
F(9)

F(8)-Xe-F(9)

assuming riding motion of each light atom on the heavier.
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Figure 1: Stereoscopic view of the'XezF;AsFﬁ; unit cell, showing the

ér.ra_ngement of the ions (the unique axis, b, is normal to

the plane of the paper and a vertical).



- Figure 2: The Xe,F; Ion.
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XBL 724-665

Configuration and bond distances for XeF5+AsF6'.' Perspective
view roughly perpendicular to the bc piane showing the cation-
anion clusters about the center of symmetry at 1/2, 0, 1/2.

-]
Estimated standard deviation for all bond lengths shown is 0.02 A.
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?igure 4: Stereoscopic view of the XeF5+AsF6'

structure.
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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